Extracranial meningiomas of the paranasal sinus are the rare tumors of unclear etiology. We report a case of primary extracranial meningioma arising from the roof of the sphenoid sinus.
INTRODUCTION
Meningioma is a slow-growing, generally benign, and common neoplasms occurring in the intracranial region. However, primary extracranial meningiomas are very rare, accounting for 1-2% of all meningiomas (5, 6) . Among these extracranial meningiomas, meningiomas arising from sinonasal tract were reported to represent only 24% (14) . We describe a case of primary extracranial meningioma arising from the roof of the sphenoid sinus treated with an endoscopic endonasal approach. And with a review of literatures, we report the possible origin and therapeutic characteristics of this rare tumor.
CASE REPORT
A 60-year-old female presented with a 5-month history of right visual change. Physical examination revealed a decreased visual acuity in right eye, and computerized visual field examination showed generalized reduction of retinal sensibility in all sectors of visual field. Computed tomography (CT) demonstrated a soft tissue dense mass in the sphenoid sinus extending into posterior ethmoid sinuses. There was hyperostosis of the roof of sphenoid sinus, but no bony defect of the anterior cranial base was noted ( Figure 1A,B) . Magnetic resonance imaging (MRI) showed an enhanced mass similar to CT findings without intracranial mass lesion (Figure 2A,B) .
We performed complete resection of the tumor via endonasal endoscopic approach. The tumor was reddish-yellow in color, elastic firm and well circumscribed. The tumor was attached to the roof of the sphenoid sinus firmly. The roof was thickened but fragile, that appeared to be infiltrated by the tumor. The thickened bone was drilled away and removed as well as the tumor ( Figure 3A-C) . On the histologic examination, the tumor was arranged in nodules that mainly showed a syncytial pattern of growth and occasionally, psammoma bodies.
Neoplastic cells had an immunohistochemical positivity for the epithelial membrane antigen (EMA). The proliferating index evaluated with Ki67 showed a low Labeling Index (2%), and overexpression of the progesterone receptor (in around 100% of the nuclei) was observed. All these aspects were consistent with a diagnosis of meningothelial meningioma (grade I WHO) ( Figure 4A -F). the endoscopic approach offers some advantages (2, 15) . It provides a wider surgical field, close-up and multi-angled visualization and minimal invasiveness (4). Furthermore, direct observation of the roof of the sphenoid sinus allows precise exposure of the attachment. There are several reports on endoscopic sinus surgery to remove a paranasal sinus meningioma (8,11), however, the skull base in which tumor was infiltrated was left alone because of the risk of cerebrospinal fluid (CSF) leakage (8) . Thus this is the first report of the management of paranasal sinus meningioma with the skull base surgery technique. Recent advancement of endoscopic skull base surgery allows removing the cranial base safely and dealing with CSF leakage (3). We should take into consideration removing not only tumor bulk but also the affected bone to achieve complete resection. The postoperative course was uneventful and visual acuity improved progressively. Three months postoperative MRI showed complete removal of the tumor ( Figure 5A ,B).
DISCUSSION
Meningiomas are benign slow-growing tumors, which represent between 13% and 26% of all primary intracranial tumors (10) . They are usually found intracranially; extracranial meningiomas are rare with an incidence of 1-2% of all meningiomas (5, 6) . Extracranial meningiomas are classified into two types according to the anatomical relation between intra-and extracranial regions (9) . They are considered primary when tumor arises independently, and secondary when they show direct attachment to the intracranial region. Most of extracranial meningiomas are of secondary type (7, 12) , however, our case was considered to be primary by the fact that there was no bone defect of anterior cranial base and no intracranial lesion.
The origin of extracranial meningioma is still unclear, however, there are several hypotheses that these tumor could arise from arachnoid cells existing in nerve sheaths or from ectopic arachnoid cells entrapped extracranially (7, 17) , or arise from pleuripotential mesenchymal cells (14) . As the tumor attachment was adjacent to cranial base in our case, we believe that the tumor developed from ectopic arachnoid cells.
The mainly affected areas of extracranial meningiomas are the cervico-facial region such as scalp (40.4%), ear and temporal bone (26%), and sinonasal tract (24%) (14) . Among cases involving the sinonasal tract, Thompson et al. described that most of the tumors were found to affect more than one sinus or a combination of nasal cavity and paranasal sinuses and the most commonly affected sinus was the frontal sinus (16) . A sinonasal meningioma originating from the sphenoid sinus is relatively rare, whereas there are some isolated case reports of sinonasal meningioma mainly involving the ethmoid sinus (1, 8, 11, 13) .
Clinical features of sinonasal tract meningiomas reported in the literature are non-specific and include nasal mass, nasal obstruction, nasal discharge, epistaxis, sinusitis, headache, and less frequently visual changes (16) . Visual symptoms are considered to be related to the mass effect and compression of the optic nerve, thus tumor removal and decompression is essential to improve visual acuity, although blindness does not always improve with removal of the tumor (14, 16) .
Histologically, the majority of these meningiomas are benign (WHO grade I) as well as intracranial meningiomas: meningothelial meningioma (80%), transitional meningioma (7%) and metaplastic meningioma (3%) (16) . WHO grade I tumors have a lower rate of recurrence (7-20%) after subtotal resection (10).
The only curative treatment for meningiomas is complete resection that includes the attachment of the tumor to avoid tumor recurrence. To achieve complete resection,
